Vascular endothelial growth factor confers endothelial resistance to apoptosis through poly(ADP-ribose) polymerase.
Vascular endothelial growth factor (VEGF) inhibits the endothelial apoptosis that is induced by caspases during vascular remodeling; however, the underlying mechanisms have not been completely elucidated. We hypothesized that VEGF upregulates poly(ADP-ribose) polymerase-1 (PARP) as a caspase mediator, and sought to investigate the link between apoptosis inhibition by VEGF and PARP regulation in the human vasculature. Human endothelial cells (primary cells, macrovascular/microvascular lines) were incubated with 100 pg mL(-1) to 1 μg mL(-1) VEGF-A(165) in the absence or presence of PARP small interfering RNA (siRNA). Apoptosis induced by integrin inhibition was measured by flow cytometry, trypan blue exclusion, and nuclear morphology. PARP expression and activity were determined by real-time RT-PCR, Western blot, and ribosylation assay. VEGF receptors and signal transduction were analyzed by inhibitor experiments, enzyme assays, western blot, and immunofluorescence microscopy. Immunohistochemistry was applied to a vascular culture model and to 24 atherosclerotic and 10 normal human arteries. VEGF-A(165) induced resistance to apoptosis caused by caspase activation in endothelial cells in a time-dependent manner. VEGF, but not fibroblast growth factor-2 or transforming growth factor-β, time-dependently and dose-dependently induced PARP expression and activity, involving VEGF receptor-2 colocalized with neuropilin-1 as well as the signal transduction molecules c-Jun N-terminal kinase and Akt. The antiapoptotic effect of VEGF was abrogated by PARP siRNA. The relationship between local VEGF influence and endothelial PARP expression was confirmed in human arteries and the vascular culture model. VEGF exerts its antiapoptotic effect on the endothelium through the regulation of PARP expression. PARP has been attributed an ambiguous role in apoptosis; here, we show that PARP promotes vascular endothelial integrity in VEGF-associated processes.